THE rectum is frequently the seat of fistulous communications, which are referred to as fistula-in-ano-a bad term because it implies implication of the aDus only-or as ano-rectal fistule, a much better term, expressing implication of not only the anus but the anal canal and the rectum as well. The surface apertures of ano-rectal fistulhe are located in the perineum, but it must not be assumed that every surface aperture of a fistulous track encountered in the perineum is necessarily that of an ano-rectal fistula. For instance, in the anterior, lateral and posterior regions of the perineum surface apertures may exist ( fig. 1 ) which lead into fistulous tracks that have no connection with the rectum whatever. Thus, a surface aperture situated in the anterior part of the perineum, in or near the middle line, is probably that of a urethral fistula, the result of a peri-urethral abscess due to the presence of stricture of the urethra. A surface aperture in the lateral part of the perineum, especially when in proximity to the transverse anal line at a distance of not less than two inches from the middle line, is probably the point of evacuation of a pelvi-rectal abscess. An abscess of this kind is the result of suppuration originating in the parametrium, the base of the bladder, the prostate, or the vesiculae seminales, and occupies primarily the superior pelvi-rectal space of Richet. The pelvi-rectal space is shut off from the para-rectal space by the fascia propria of the rectum ( fig. 2) , by which the pus is prevented from being discharged into the rectum. Though originally situated above the levatores ani, the pus extends through the latter and invades the ischio-rectal fossa, ultimately finding an exit through an opening upon the skin surface. Again, a surface aperture situated in the posterior part of the perineum in the middle line, between the tip of the coccyx and the anal margin, may be the point of issue of a suppurating dermoid. Such dermoids usually develop at the site of a post-anal dimple and often contain hair. When a surface aperture is situated laterally to and about an inch distant from the tip of the coccyx, especially when a second opening is symmetrically placed on the opposite side, the apertures are probably the vents of a presacral abscess. These abscesses are the result of suppuration of the presacral lymphatic glands. The pus is situated between the sacrum and the fascia propria of the rectum. The latter effectually prevents the pus from being discharged into the rectum, so that it gravitates downwards and invades the posterior part of the ischio-rectal fossa by passing through the interval between the coccygeus and the levator ani to find an exit on one or on both sides of the ano-coccygeal ligament. Lastly, a surface aperture situated close to the middle line, at the level of the upper extremity of the internatal cleft, indicates the existence of a sacro-coccygeal sinus. A sinus in this situation is generally supposed to lead down to carious bone but, so far as my experience goes, it never does, nor has it any connection with the rectum. It is the result of a hematoma caused by a fall upon the buttocks. The aperture leading into the sinus is almost invariably situated on the left side within half an inch of the upper extremity of the internatal cleft, a circumstance that is probably accounted for by the fact that right-handed people fall more heavily upon the left side.
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With the exception of the above and also of those leading down to carious bone in the neighbourhood of the tuberosity of the ischium, the sacrum, or the coccyx, all other surface apertures of fistulous tracks found in the perineum are those of ano-rectal fistulae.
SEPT.-SURG. 1 AITIOLOGY OF ANO-RECTAL FISTULAE. Fistulous communications between the skin surface of the perineum and the interior of the anal canal or rectum are occasionally established by penetrating wounds from without, or from extravasation of faecal material into the peri-rectal tissues as the result of perforation of the rectal wall by a carcinomatous growth or by an ulcer in the vicinity of a fibrous stricture. Such ano-rectal fistuli pursue an atypical course which is entirely dependent upon trauma or pre-existing disease. With these exceptions every ano-rectal fistula is preceded by an abscess which is the outcome of infection conveyed to the tissues, in which the abscess forms, chiefly by means of the lymphatics.
In the majority of cases the infective process starts in a lesion situated either in the anal canal or in the lower half of the rectal ampulla. The lesions usually responsible are: a thrombosed internal pile, extravasation of blood from a ruptured vein in the submucosa, a fssure at the anal margin, a torn down anal valve, laceration of the pedicle of a polypus, an ulcerated surface in a sinus of Morgagni and. puncture or laceration of the mucosa, either by small fragments of bone which have been swallowed or by the needle of a syringe employed in the treatment of internal haemorrhoids by the injection method. There is no doubt also that occasionally peri-rectal suppuration is due to micro-organisms gaining access to the tissues by means of the blood-stream. Many years ago very opposite opinions upon this point were held by two eminent contemporaries, Sir Benjamin Brodie and Mr. Syme, both of whom evidently entertained a leaning towards proctology. Brodie confidently asserted that fistula-in-ano was due to the existence of an ulcer in the mucous membrane, and that the suppuration in the neighbouring tissues was subsequent to and dependent upon the ulceration. Mr. Syme, on the other hand, asserted with equal confidence that the inflammation and suppuration took place in the tissues external to the bowel and that the abscess subsequently opened into the rectum. No doubt Mr. Syme was mindful of the prevalence of ischio-rectal abscesses among carpenters and stone-masons from sitting upon damp and cold seats, and among cavalrymen from riding upon wet saddles. Nowadays, by the aid of blood-cultures, we know that micro-organisms circulate in the blood-stream under certain conditions and, finding a suitable nidus in low resisting fatty tissue, may give rise to suppuration. Just in the same way as a perinephric abscess may result from staphylococcic infection originating in a suppurating furuncle of the scalp, so may an ischio-rectal abscess be consequent upon dental pyorrhcea or other distant septic focus.
The sequence of events, therefore, leading up to the establishment of an ano-rectal fistula is, in the majority of instances, as follows: (a) Appearance of an initial lesion; (b) septic lymphangitis or phlebitis, as the result of infection by micro-organisms; (c) suppuration eventuating in the formation of a localized abscess; (d) evacuation of the pus either into the bowel or through the skin, or in both situations, thus giving rise to (1) an incomplete, or (2) a complete fistula.
CLASSIFICATION OF It is usual to divide ano-rectal fistulm into three varieties: (a) the complete fistula; (b) the blind external fistula; (c) the blind internal fistula.
My objection to the above universally adopted classification of ano-rectal fistulae is that it conveys the impression that they are varieties of a single type differing only in degree, and therefore equally amenable to treatment by the simple surgical procedure of laying open the fistulous track completely from the external opening to the internal opening and allowing the resulting wound to heal progressively from the bottom. The-re is no doubt that many fistulse can be copa,pletely cured by this simple procedure, and yet it frequently happens that, when carried out in some instances, disastrous results ensue, on account of loss of control over the anal outlet.
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The explanation of these widely divergent results is that there are several types of fistulae differing in the anatomical relationship of the main track to the various muscles controlling the anal outlet. Every fistula of inflammatory origin is preceded by an abscess, and the main track of the fistula is the contracted but unobliterated original abscess cavity. The anatomical site of the original abscess, therefore, determines the type of the fistula. The abscesses which precede fistula formation are the result of a septic focus in the terminal portion of the rectum, which extends by means of the lymphatics. The lymphatic system of the rectum consists of two plexuses, the submucous and the intermuscular, the efferents from which communicate with (1) the lymph sinus of the rectum, a space existing between the external muscular coat and the peri-rectal fatty tissue, and (2) the subcutaneous peri-anal lymphatics. The efferents from the anal canal also pass through the fatty tissue of the ischio-rectal fossa on their way to Alcock's canal. As the result of sepsis within the rectum an abscess may form in any of the above situations, and since the anatomical site of the abscess determines the type of the resulting fistula, the following classification of ano-rectal fistulae seems to be anatomically advisable:- A complete ano-rectal fistula presents four features of interest, namely: (1) The external opening; (2) the internal opening; (3) the main track; and (4) the offshoots or extensions from the main track.
(1) The external opening.-A great deal of information can be obtained in regard to the probable type and nature of a fistula by observing the size, position, and number of the fistulous apertures to be seen in the perineal region. As a general rule, if the opening is small and contracted, and especially if it should be situated within an inch of the anal verge, the fistula is probably subcutaneous in type. Should the opening be large, irregular in shape with undermined edges, and particularly if the surrounding skin is of a reddish-purple hue, the fistula is most probably tuberculous in origin. When the opening is surmounted by a tuft of granulation tissue such as is often observed at the orifice of a sinus leading down to carious bone, a deeply-seated fistula, such as the ischio-rectal or the para-rectal, is indicated. Should the opening be situated close to the anal verge or within half an inch of it, the fistula is invariably of the submucous type.
Lastly, the presence of several external openings is an indication of the existence of offshoots from the main track of a deeply-situated fistula, such as the ischio-rectal or the para-rectal.
Although a great many ano-rectal fistulae have only one external opening, multiple openings are the rule rather than the exception in those of the ischio-rectal type. In these there is only one internal opening, situated in the middle line posteriorly, opposite the interval between the sphincters, and often of large size.
When the internal opening is large, sometimes large enough to admit the tip of the index finger, frecal matter is apt to enter it when an action of the bowels takes place, thus provoking acute inflammation along the main track of the fistula. As the result, then, of septic lymphangitis, secondary abscesses are formed in the vicinity of the main track. These abscesses eventually extend to the skin surface and open there, forming secondary openings. The original external opening is known as the primary opening, and indicates the termination of the main track of the fistula. Openings in connection with the same fistula which appear subsequently are secondary openings and represent the surface terminations of offshoots from the main track. It must not be forgotten, however, that external openings may not always be connected with the same fistula. It sometimes happens that two or more separate fistulBe exist in the same patient, each having a separate external opening. Instances occasionally occur in which two, three or four separate complete fistulae co-exist in the same patient.
(2) The internal opening is always located in the interior of the bowel and is due to perforation of the mucous coat. As a rule internal openings are of small size and are generally circular in outline, but occasionally they are much larger and of irregular shape, as for example when they are the result of lacerations of the mucosa, such as might be produced by partial tearing through of the pedicle of a polypus, the tearing down of a valve of Morgagni, or an abrasion caused during the passage of a foreign body, such as a fish-bone. When an internal opening is exceptionally large, the fistula is usually tubereulous in origin.
The position of an internal opening varies according to the type of the fistula with which it is associated. Thus, the internal opening of a para-rectal fistula is generally situated above the level of the levatores ani, at a distance from two to three inches above the anal margin. That in connection with a fistula of the submucous type may be situated anywhere along the course of the main track, but is generally found immediately above Hilton's white line. The internal opening of a subsphincteric fistula is always situated in the anal canal in one of three positions at the level of the valves of Morgagni, namely, either in the right anterior quadrant or in the left anterior quadrant or in the middle line posteriorly. The internal opening of an ischio-rectal fistula is alwavs situated in the middle line posteriorly opposite the interval between the external and internal sphincters. The internal opening of the intermuscular type may be situated anywhere in the circumference of the anal canal but always at the level of the interval between the sphincters.
In the majority of cases there is only one internal opening to each complete or blind internal fistula, but occasionally there are two. When a second internal opening, in connection with the same fistula, exists it is generally situated at a higher level along the course of the submucous track extending vertically or obliquely upwards from the lower opening. When more thin one internal opening is discovered at the same level, each opening belongs to a separate fistula. If there is an internal opening at the level of the interval between the internal and external sphincters, and a second opening is found higher up without an intervening submucous track between them, both are internal openings of a para-rectal fistula.
The position of the external opening of a fistula, as regards the distance from the anal margin and its relation tQ the transverse anal line, is sometimes an indication to the position of the internal opening. inch to an inch and a half distant from the anal margin, and either anteriorly to or on the transverse line, the internal opening will be found opposit'e the interval between the sphincters in the same radial line as the external opening, and the main track will be straight. Secondly, when the external opening is a similar distance from the anal margin but situated posteriorly to the line, the internal opening will be found in the middle line posteriorly opposite the interval between the sphincters, and the main track will take a curved course. Lastly, if the external opening is at a greater distance than an inch and a half from the anal margin, either anteriorly or posteriorly to the line, then the internal opening is always to be found in the middle line posteriorly opposite the interval between the sphincters, and the main track takes a curved course backwards ( fig. 20, D,E. ). The rule does not apply to the majority of fistulae but only to certain types, which accounts for its not having received the recognition which it deserves. According to my own observations it is only applicable to the subsphincteric and the ischio-rectal types of fistulae, representing rather less than 30% of the total number; but for these it is an accurate and valuable guide when an operation is being performed.
(3) -The main track extends from the internal opening to the primary external opening, and may take a straight, curved or tortuous course. Its anatomical position in regard to the coats of the terminal portion of the rectum and of the tissues in its immediate vicinity determines the type of the fistula. The exact position of the main track of a fistula in regard to the muscular apparatus controlling the outlet of the rectum is of the utmost importance from the point of view of surgical treatment. Failure to recognize that all fistulae are not of the same type is responsible for the disastrous consequences that sometimes result from operative treatment.
(4) Offshoots or extensions from the main track.-Whenever there is a free discharge of pus either from the internal opening or from the primary external opening, the formation of an offshoot from the main track is indicated. Repeated attacks of suppuration lead to the formation of multiple offshoots from the main track so that, in the course of time, a labyrinth of intercommunicating channels is formed. Some types of fistula are more prone to ramification than others. All fistulae are at first unilateral, but secondary offshoots may extend across the middle line so that the fistula ultimately becomes bilaterally disposed. The offshoots from the main track are not necessarily confined to the same anatomical locality; thus, the secondary tracks in connection with an ischio-rectal fistula may be entirely located in the subcutaneous tissue, a complex fistula resulting to which the designation " fistula of the ischio-rectal type with subcutaneou,s extensions" should be applied. Again, an offshoot from an ischio-recttl fistula may be located in the submucous tissue, when an " ischio-rectal fistula " with submucous extension results.
It is importanlt, therefore, when operating upon different types of fistulae, to bear in mind the possibility of offshoots existing in lymphatic areas other than that in which the main track is situated.
An offshoot from a unilaterally situated fistula when extending across the middle line to the opposite side, by reason of the fact that the lymphatics on both sides are symmetrically disposed, follows an exactly similar course as that taken by the main track of the original fistula, and is therefore a replica of it. The extension simulates the disposition of the original fistula, terminates in an external opening in a corresponding position to that occupied by the primary opening and gives rise to offshoots following a similar course to those taken by the offshoots from the original main track. The type of fistula which most commonly extends to the opposite side is the ischio-rectal, though the submucous type may occasionally do so. Daily evacuation of the bowels should be ensured by the use of mild aperients, but strong purgatives should be avoided, as violent peristalsis might force liquid fseces into the internal opening and set up active suppuration in the main track. Operative treatment.-The surgical treatment of a fistulous track is comparable to the conversion of a subterranean tunnel into an open trench by digging away the earth, covering it from end to end, and then filling in the trench with new material until it is level with the surrounding surface. By adopting this principle the tissues overlying the main track of a fistula, from the primary external opening to the internal opening, are divided so that an open wound is created which is made to heal progressively from the bottom, and so efface the fistula. Offshoots extending into the surrounding tissues are dealt with in a similar manner. The principle underlying the surgical treatment of a fistula is to lay open the main track from end to end, together with all the offshoots extending from it. It is possible to efface all fistulh in this way, but whether a satisfactory result is obtained or not depends upon the damage that may have been inflicted upon the muscular apparatus controlling the anal outlet. Although the majority of ano-rectal fistul,e communicate with the interior of the bowel by means of an internal opening, in only a small percentage of them is the muscular coat penetrated by the main track, but in these the laying open of the main track from end to end results in serious impairment of the muscular control of the anus. If all ano-rectal fistulhe were of the same type, the simple procedure of laying open the main track from end to end together with all offshoots from it would produce equally good results. Unfortunately, however, in some instances permanent loss of muscular control ensues. The explanation of this is that the anatomical relationship of the main track to the musculature of the anal outlet varies in different types of fistule. The position of the internal opening can usually be taken as an indication of the point where the main track passes through the bowel wall. The usual position of an internal opening is at the level of the interval between the internal and the external sphincter, which is approximately at Hilton's white line, but in some instances it may be found at a much higher level-for example, quite two or three inches above the anal margin. A high-lying internal opening does not, however, always indicate that the main track of the fistula penetrates the wall of the bowel at a corresponding level.
A great deal of controversy has centred round this point. Some authorities state that in their experience no harm results from, laying open the main track of a fistula which has a high-lying internal opening, whereas others, of considerable experience, aver with equal conviction that in similar circumstances permanent loss of control inevitably results. When two such divergent opinions are expressed by those who have had considerable experience in the operative treatment of ano-rectal fistule it is obvious that there must be some explanation to account for the discrepancy. The truth is that neither group of observers has realized the fact that ano-rectal fistulh differ widely in type, so that whereas both are right in the opinion expressed, both are also wrong. Division of the internal sphincter is generally regarded as the cause of loss of control after fistula operations, but I have not found it to occur even after complete division of the muscle when laying open the main track of an intermuscular fistula. Other observers regard division of the external sphincter as the causative factor of impairment of control after operations for fistula, but these have evidently overlooked the fact that the external sphincter is generally completely divided during an operation for fissure without ill-effect. The position of the internal opening of a fistula is of very little consequence in determining the nature of the operation to be performed, but the anatomical situation of the main track in its relation to the musculature of the anal outlet is of the greatest importance.
An important principle involved in the operative treatment of a fistula is that the For an operation for fistula, the most suitable position of the patient is the lateral and semi-prone, on the side on which the primary external opening exists, except whep the fistula is situated in the anterior part of the perineum, where the operation field is most conveniently exposed by the lithotomy posture. First of all, the exact position of the internal opening is determined by digital exploration of the anal canal, and then the course taken by the main track and the extent of the offshoots from it are carefully mapped out by grasping the peri-rectal tissues between the index finger inside the rectum and the thumb upon the skin surface of the ischio.rectal fossa. The point of a probe-director is then introduced into the main track through the primary external opening. It sometimes happens that the orifice is so contracted that difficulty is experienced in inserting even the smallest probe into it. In these circumstances the orifice should be enlarged by a small incision at right angles to the line of the main track. As soon as the probe-director has fairly entered the main track, it should be gently passed along it in a direction towards the internal opening. No force should be used, lest a false passage be made. When the main track takes a straight course no difficulty is experienced in introducing the probe as far as the internal opening, where the point can readily be made to protrude through it. In those cases, however, in which the main track takes a curved course (fig. 25, p. 90), some difficulty may be encountered in reaching the internal opening, on account of the inability of the probe to adapt itself to the curves of the track. Accordingly, in order to avoid making a false passage, the point of the probe should be forced through the skin at the spot where its further progress has been arrested. The tissues overlying the probe are then divided, thus exposing a portion of the track. The probe is then re-introduced into the track and passed along it until its point protrudes through the internal opening. Should the passage of the probe be again impeded by a curve in the track, the manceuvre above described must be repeated. As soon as the probe-director has entered the anal canal, its point should be hooked down by the index finger and brought out through the anus. The overlying tissues, including the external sphincter muscle in all cases in which the track passes beneath that muscle, are then divided completely so as to liberate the probe. The floor of the main track has thus been exposed to view in its entirety and can be readily recognized by the granulation tissue lining it. A careful search is then made along the floor and sides of the exposed track for apertures leading into offshoots. When such an offshoot is found the probe should be passed along it to its extremity and forced through the skin at that point, should it terminate in a cul-de-sac. When all existing offshoots have been laid open, relieving cuts, in order to increase the surface area of the wound to the required extent, should be made at points where they are considered to be necessary. Finally, all overhanging or undermined edges of skin should be removed and the entire wound carefully packed with strips of gauze and cotton-wool.
GENERAL PRINCIPLES OF AFTER-TREATMENT. The after-treatment of a fistula wound is exceedingly important. A perfectly successful operation may fail to effect a cure if the details of after-treatment are not attended to. The primary object to be obtained is that the wound resulting from the operation should beal progressively from its deepest part throughout its entire extent. When the wound is superficial there is no difficulty, and the healing process proceeds without interruption until the granulation tissue becomes level with the surrounding skin and the surface is completely covered by epithelium. In those cases, however, in which the main track lies at a considerable depth and pursues a curved course, the surfaces of the more superficial parts of the wound are apt to come into contact with one another and adhere, unless kept apart. In this way the deepest part of the wound may escape obliteration, and the main track of the fistula is re-established by the process known as " bridging." In order to prevent bridging the surfaces of the deeper portions of the wound should be kept apart by interposing a thin layer of cotton-wool or a strip of gauze between them. On no account should the wound be tightly packed. The only occasion when a fistula should be tightly packed is just after the operation has been completed-never afterwards. Tight packing not only impedes the healing process but prevents the formation of granulation tissue, with the result that the wound ultimately heals with a depressed sear, which, especially when it traverses the anal orifice, is one of the commonest causes of impaired control after operations for fistula.
A fistula wound which is healing healthily is practically free from suppuration. Whenever pus wells up in the wound it is an indication that one of three conditions is present: (1) Bridging has occurred at some part of wound; (2) an offshoot has escaped detection during the operation; or (3) an offshoot, which did not exist at the time of the operation, has developed subsequently as a consequence of infected tissue having broken down. Whenever, therefore, an excess of pus is found to exist, the wound should be carefully explored with a probe, in order that the exciting cause of the suppuration may be ascertained and dealt with by a secondary operation without delay.
THE SUBCUTANEOUS TYPE OF ANO-RECTAL FISTULA,
The subcutaneous fistula is entirely confined to the subcutaneous tissue in the immediate vicinity of the anus, both the main track and any existing offshoots from it being usually superficial to the deep fascia and to the external sphincter muscle. The abscess preceding its formation is generally due to suppuration occurring in a localized haematoma occasioned by the rupture of a dilated circumanal vein (sometimes called a thrombotic pile), a suppurating circumanal sebaceous follicle or to septic thrombosis or lymphangitis originating in a fissure. The resulting fistula is never extensive, is invariably unilateral, and presents three varieties:-(a) The blind external subcutaneous fistula is nearly always due to a suppurating circumanal hamatoma, though occasionally it may be of tuberculous origin. The external opening is usually small and is often difficult to find when situated in a sulcus between adjacent anal ruga. The main track, often not more than half an inch in length, is directed towards the anal margin and is entirely superficial to the external sphincter muscle. This variety may exist at any part of the anal circumference.
(b) The blind internal subcutaneous fistula (fig. 7, p. 86 ) is invariably associated with a fissure, and is due to septic lymphangitis. The internal opening is situated at the lower edge of the fissure and -can usually be displayed when the anal margin is everted. The main track radiates in a straight line from the fissure and is generally situated close to the middle line and nearly always on the right side of it. There are no offshoots from the main track.
(c) The complete subcutaneous fistula ( fig. 8 , C, D, p. 86) is a later stage of the preceding variety. The external opening is usually situated about one inch from the anal margin. The internal opening is situated at the lower margin of the fissure and is generally larger than in the blind internal variety. On this account fwecal matter is apt to pass into the track when the bowels act, and set up active suppuration. Repetition of the inflammatory process may lead to the formation of an offshoot which is invariably single and extends beyond the primary opening in the same radial line as that taken by the main track. A secondary opening may then appear at the extremity of the offshoot. Whenever active suppuration occurs in the main track of a subcutaneous fistula arising from a fissure, a submucous fistula may be associated with it ( fig. 8, A, B) . This possibility should never be lost sight of, because if the existence of the submucous fistula is overlooked, complete effacement of the subcutaneous fistula will not cure the patient of his symptoms.
Differential diagnosis.-Since the main track of a subcutaneous fistula is entirely confined to the subcutaneous tissue, the induration caused by its presence is superficial and can be readily picked up between the index finger and thumb and lifted, as it were, away from the underlying structures. In those instances in which the fistula has existed for a considerable length of time, perhaps for several years, there is marked thickening of the wall of the fistula, the result of thwarted efforts at repair, and therefore the course taken by the main track can be clearly defined by surface palpation. When the finger is introduced into the rectum and the tissues of the ischio-rectal fossa are grasped between it and the thumb externally, induration in the ischio-rectal fossa is found to be absent, thus serving to distinguish the subcutaneous type of fistula from the ischio-rectal, which often possesses subcutaneous extensions in connection with its main track. When deepseated induration is detected, an ischio-rectal fistula with subcutaneous extension exists. As the external opening of a subcutaneous fistula is often situated close to the anal verge, it may be confused with that of a submucous fistula. The point is readily settled by introducing a probe into the external opening. Should the probe pass deeply into the main track without resistance, there can be no doubt that the opening leads into the track of a submucous fistula.
Clinical course.-When once established, the subcutaneous fistula continues to discharge pus from the external opening. When caused by a fissure, pain after defaecation, persisting for several hours afterwards, is a prominent symptom. If the internal opening is large, ftecal matter is apt to enter the main track and set up active inflammation occasioning attacks of pain in the fistula itself. In these circumstances secondary abscesses are formed, with the attendant symptoms of pain, local tenderness, and pyrexia. Occasionally, when the main tract is short, the whole of it may become epithelialized and spontaneously cured.
Operative technique.--The subcutaneous fistula is the simplest form of fistula, consisting, in most cases, of an external opening and an internal opening connected by a straight, superficially situated track. The operation necessary to effect a cure is therefore of the simplest kind. A probe-pointed director is introduced into the external opening, made to protrude through the internal opening, and then liberated by dividing the tissues over it. The result is a linear incision of shallow depth. With the exception of the corrugator cutis ani, no muscular structures are divided and, consequently, the wound heals without the slightest risk of impairment of control. As the edges of a linear incision are apt to turn in during the healing process, the resulting scar may become depressed and groove-like. In order to prevent this and to expedite healing, a short relieving cut should be made on either side of the primary incision. When a fissure co-exists the pecten band should be divided in the right posterior quadrant of the anal orifice.
The pecten band is a fibrous ring due to the deposit of fibrous tissue in the submucosa of that portion of the anal canal which Stroud described as the pecten.
This area is bounded above by the free borders of the valves of Morgagni (spoken of as the pectinate line) and below by Hilton's white line. Whenever an operation is being performed for a subcutaneous fistula caused by a fissure, a careful search should always be made for a submucous track extending upwards from the upper edge of the fissure. When such a submucous track exists, its presence can readily be detected by exploring the upper part of the fissure with a probe. The submucous track should then be dealt with according to the method advised for submucous fistula (p. 73).
After-treatment.-Since the wound resulting from laying open the main track of a subcutaneous fistula and the offshoots from it, is shallow, the packing introduced into it at the time of the operation usually comes away when the dressing is changed twenty-four hours afterwards. In those cases in which the pecten band has been divided, the small pledget of cotton-wool, which was inserted between the edges of the pectenotomy wound, should not be disturbed until the bowels are opened on the fourth day after the operation. The surface of the wound should be irrigated twice daily with an antiseptic solution. At the expiration of a week or ten days the surface of the wound is usually covered throughout by healthy granulations, and healing should be complete at the end of three weeks. In those cases in which a submucous track has been treated by the ligature method (fig. 11, p. 87) the ligatures, together with the slough, become detached on the eighth or ninth day and are voided in the stools. On the twelfth day, and every day afterwards until the wounds have healed, the finger should be passed into the anal canal to ensure healing taking place progressively from the bottom of the wound.
THE SUBMUCOUS TYPE OF ANO-RECTAL FISTULA. The submucous fistula is confined to the submucosa of the anal canal and lower portion of the rectum, and is usually limited to one side of the bowel, though occasionally it may extend to both sides. It originates as an abscess in the submucosa of the rectal ampulla, and is due either to septic phlebitis or lymphangitis or to septic infection of blood-clot which has been extravasated beneath the mucosa as the result of the puncture of a hwmorrhoidal vein by a foreign body, or to rupture of a vein during a violent straining effort. Occasionally the abscess is of tuberculous origin. Owing to the loose texture of the submucous tissue, the abscess extends laterally as well as downwards towards the anus, where it discharges its contents through an opening either at the anal margin itself or through the skin within half an inch of that point.
This type of fistula presents four varieties: (a) Blind external submucous; (b) blind internal submucous; (c) complete submucous; (d) bilateral submucous.
(a) The blind external submucous fistutla ( fig. 9 , p. 86) is generally the result of a submucous haematoma.. The extravasated blood soon becomes infected and suppurates freely. The resulting abscess gravitates towards the anus, and in doing so takes an oblique course downwards and backwards until it reaches the anal margin where it finds an exit through the skin. The external opening is usually to be found either in the right or in the left posterior quadrant, and is generally situated within half an inch of the anal verge. The main track extends obliquely upwards and forwards and terminates in a cul-de-sac ( fig. 9, A) . As a rule, the track is situated close to the muscular coat of the bowel beneath the hwmorrhoidal vessels.
(b) The blind internal submucousfistula ( fig. 6, A, p. 86) is the result of a submucous abscess which has been caused by septic phlebitis or lymphangitis. The septic process usually starts in a lesion situated in the anal canal such as a fissure, a torn-down anal valve, laceration of the mucosa of the anal canal during the passage of a foreign body, e.g., a fish-bone, ulceration of the interior of a valve of Morgagni or a puncture by the needle of a syringe used for the injection treatment of internal haemorrhoids. The internal opening is situated in the anal canal at the site of the SEPT.-SURG. 2 -* initial lesion and affords a ready vent for the pus in the abscess cavity, so that the abscess seldom attains large dimensions. Consequently the main track is seldom more than an inch long and generally takes a course parallel to the longitudinal axis of the rectum.
(c) The complete submucous fistula (fig. 3, p. 86) is the least common of the varieties of submucous fistula. It is invariably the result of an abrasion of the surface of the rectal mucosa above the level of the levatores ani. The abrasion may be due to puncture or laceration by a foreign body (fragment of bone) or to the partial tearing through of the pedicle of a fibrous or an adenomatous polypus.
An extensive abscess is formed as the result of acute septic infection, and although the pus escapes freely through an internal opening situated at the site of the original lesion, it also tracks down towards the anus and discharges through an opening situated within half an inch of the anal margin.
(d) The bilateral submucousfistula ( fig. 10 , p. 87) is always the result of a submucous abscess situated on the posterior wall of the rectum above the level of the levatores ani. Owing to the spasmodic action of the levatores, induced by the presence of the abscess, the anal canal is firmly compressed and the purulent collection, unable to track downwards on that account, extends transversely beneath the mucosa on both sides above the level of the levatores. Eventually, the pus tracks down towards the anus exactly in the middle line posteriorly and discharges itself through an opening situated at the level of Hilton's white line ( fig. 10, c) . As soon as the pus has been evacuated the abscess cavity contracts, but the lateral portions of it remain as bilateral tubular extensions from the upper extremity of the median main track ( fig. 10, A, B) . These lateral extensions usually terminate in a cul-de-sac and are generally situated beneath the haemorrhoidal veins ( fig. 10, D) . The T-shaped disposition of the submucous induration caused by the track of the fistula is characteristic of the bilateral submucous fistula.
Differential diagnosis.-It is of the utmost importance, from the point of view of surgical treatment, that a fistula of the submucous type be distinguished from one whose main track is situated externally to the muscular coat of the rectum, as in the case of the para-rectal fistula. In the complete variety of either type there is an external opening situated in the peri-anal region, associated with a high-lying internal opening through which the point of a probe-director can be made to protrude (figs. 3 and 5) .
Laying open the track of a fistula of the submucous type is not followed by the slightest degree of impairment of the power of control, but if a similar procedure be carried out in a fistula of the para-rectal type permanent incontinence will ensue. In order to distinguish between the two types, a probe-director should be introduced into the main track through the external opening and pushed onwards until its point protrudes through the internal opening. If the edges of the groove in the director can be felt by the examining finger, the track is situated in the submucosa, but if they cannot be felt, then the track is outside the wall of the rectum ( fig. 16, I , p. 88).
Clinical course.-The submucous fistula differs from all other types by not exhibiting any tendency to extend by means of the development of secondary offshoots from the main track. So soon as the contents of the original abscess have been evacuated, the abscess cavity gradually contracts into a linear track. As the opening through which the pus has been evacuated is situated at the most dependent part of the track, there is effective drainage. When there is an external opening the escape of pus is generally continuous, but in cases in which the opening is situated in the anal canal, the discharge is intermittent, taking place either during an action of the bowels or when flatus is being voided.
Operative technique.-The principle of laying open the main track of a fistula throughout its full extent can be safely applied to fistulm of the submucous type, provided that the incision is made towards the lumen of the bowel and not in the Section of Surgery : Sub-Section of Proctology 1661 opposite direction. The tissues thus divided consist only of mucous membrane and the blood-vessels contained in the submucous tissue when the track lies beneath them, so that there is no danger of damaging the muscular control of the anal outlet. Cutting across the hmmorrhoidal arteries and veins causes free bleeding which may be exceedingly difficult to control, especially when the track of the fistula extends upwards for two or three inches above the anal verge. When the track lies between the branches of the hemorrhoidal vessels or is superficial to them, there is no danger, but, since the track passes beneath the vessels obliquely in the majority of instances, it is impossible to lay it open without also dividing them. The method of laying open the track with the knife is unsuitable for this type of fistula and therefore the ligature method should always be employed. When an external opening is present, the portion of the track between it and Hilton's white line can be safely incised. as bleeding points in that situation can readily be controlled, but the remainder of the track should be treated in the following manner: A probe-director is introduced into the lower extremity of the track and passed along until the upper end of the track has been reached. If an internal opening exists at that point, the point of the probe is pushed through it, but, if not, the probe must be forced through the mucosa. Since submucous tracks usually take an oblique course upwards, the point where the probe emerges through the mucous membrane is seldom more than two inches above the level of the anal margin, so that the end of the probe can readily be hooked down by the finger and made to protrude through the anus without lacerating the mucosa. Two stout silk ligatures (No. 16 plaited) are then attached to the end of the probe and drawn through the track ( fig. 11 , A, p. 87). Without interlocking the ligatures, one of them is tied tightly and then the other is tied a little to one side of it so as to include the portion of the mucosa forming the superficial wall of the track ( fig. 11, B) . The mucosa included between the ligatures necroses, and when the slough separates, the track is found to have been laid open from end to end just as effectively and with more safety to the patient than when the method of incision has been employed.
Those who follow blindly the doctrine that a fistulous track having a high-lying internal opening should never be laid open into the bowel, divide the tissues surrounding the track in the opposite direction, that is to say, outwards and away from the lumen of the bowel. The effect is exactly the same as when the track of a para-rectal fistula is laid open into the lumen of the rectum. I have seen several instances of permanent incontinence result from this plan of operating upon a submucous fistula. There is no doubt, therefore, that those who practise it fail to recognize the important fact that fistulw, possessing a high-lying internal opening may differ in regard to the anatomical relationship of the main track to the musculature of the anal outlet, upon the preservation of which the power of control so much depends.
After-treatment.-The bowels should be confined for four days and then opened by a brisk purgative. Twenty-four hours before the purgative is administered, four ounces of olive oil should be introduced through the anus and retained. Clinical course.--When established, the track never becomes spontaneously Sobliterated, owing to the constant action of the internal sphincter muscle. Pus is formed continuously and escapes whenever the bowels act. In those instances in which an intermuscular track co-exists with either a subsphincteric or an ischio-rectal fistula and has escaped detection during an operation, the wound fails to heal .completely, a slight discharge of pus persisting indefinitely, unless its presence is discovered.
Operative technique.-Since the main track of the fistula seldom exceeds an inch in length, there need be no hesitation in laying it open from end to end into the lumen of the bowel because, even if there is free bleeding as the result of cutting through the haemorrhoidal vessels, the bleeding points are within easy reach and can readily be controlled. A probe-director should therefore be inserted into the track through the internal opening, and after traversing the whole length of the track, its point should be forced through the wall of the bowel into its lumen. The tissues covering the probe, which of course include the internal sphincter, are then divided completely. I have had occasion to divide the internal sphincter in this way on several occasions and have never observed the slightest impairment of control to result in consequence.
After-treatment.-This is practically the same as that described for a submucous fistula, and should be conducted upon those lines whenever an intermuscular fistula .exists by itself. In those cases in which either an ischio-rectal or a subsphincteric fistula co-exists, the treatment applicable to those conditions should also be carried out.
THE PARA-RECTAL TYPE OF ANO-RECTAL FISTULA. The para-rectal fistula is the result of an abscess which has formed in the para-rectal space, bounded internally by the external coat of the rectum and -externally by the fascia propria. The compartment so formed contains the lymphatic sinus of the rectutm and the peri-rectal fatty tissue. The efferent lymph channels emanating from the intramural lymphatic system of the rectum empty themselves 75 Section of Surgery: Sub-Section of Proctology directly into the lymphatic sinus, so that septic lymphangitis originating in the rectum may terminate in para-rectal suppuration. An abscess in the para-rectal space is shut off by the dense fascia propria from the stratum of loose cellular tissue existing between the pelvic peritoneum and the levatores ani, constituting the superior pelvi-rectal space of Richet ( fig. 2, p. 85) . The para-rectal abscess is situated in the space between the fascia propria and the rectum, and is always due to a lesion in the rectum from which septic phlebitis or lymphangitis extends.
In some instances the septic process is due to puncture of the wall of the rectum above the level of the levatores, by a foreign body, such as' a fish-bone. Whether it is the result of septic thrombosis of the veins passing through the wall of the rectum, or to septic lymphangitis or to perforation of the rectal wall by a foreign body, the abscess cavity communicates with the interior of the bowel by means of a high-lying internal opening ( fig. 13, There are three varieties of the para-rectal fistula, namely: (a) blind internal para-rectal; (b) completepara-rectal;(c) bilateral para-rectal.
(a) The blind internal para-rectal fistula ( fig. 13 ) is in reality the primary stage in the development of'the complete variety, which is the form in which the para-rectal fistula is most commonly met with. Its onset is characterized by acute constitutional disturbance associated with' pain deeply seated in the pelvis. The pain may be very acute and may radiate to the lumbar and sacral regions and, in some instances, extend down the back of the thighs along the course of the great sciatic nerve. Unless symptoms definitely referable to the rectum develop, the presence of a para-rectal fistula in its early stage may easily be overlooked. So soon as the pus has invaded the ischio-rectal fossa, a tender swelling, associated with redness of the skin in the neighbourhood of the anus, points to the supervention of an ischio-rectal abscess. A copious discharge of pus from the rectum is significant of the existence of a deep-seated blind internal fistula, so that an early opportunity should be taken of examining the rectum with the proctoscope. When a blind internal para-rectal fistula exists, a copious discharge of pus will be seen to be taking place from a single point in the rectal wall, above the level of the levator ani. When the finger is introduced into the rectum a definite tense elastic swelling is felt encroaching upon the lumen of the bowel and generally extending upwards beyond the reach of the finger. Should the lower margin of the swelling be situated above the level of the levator ani, it is evidence that the pus has not yet made its way into the ischio-rectal fossa ( fig. 13 ).
(b) The comiplete para-rectal fistula is a later stage of the preceding variety.
With the formation of an external opening a copious discharge of pus takes place and all previous symptoms of an acute ischio-rectal abscess rapidly disappear. If the patient is now seen for the first time, the external appearances are those of an ischio-rectal fistula, the external opening being situated at least an inch and a balf distant from the anal verge and a trifle in front of the transverse anal line or slightly posteriorly to it. The main track, however, passes deeply in a direction parallel to the longitudinal axis of the rectum, so that a probe introduced into the external opening easily enters the track to a depth of three or four inches. If the finger is then introduced into the rectum, the point of the probe will be felt to protrude into the cavity of the bowel through an internal opening situated above the level of the levator ani. Throughout its course the main track is situated outside the wall of the rectum, and as it passes through the levator ani or between that muscle and the coccygeus it is also external to the point of fusion of those muscles with the longitudinal muscular coat of the rectum (fig. 15, p. 88) .
(c) The bilateral para-rectal fistula is the most extensive and also the most complex of the ano-rectal fistule. The original abscess, having completely encircled the rectum, extends downwards through the interval between the coccygeus muscles, in the middle line posteriorly, and gives rise to septic lymphangitis in both ischio-rectal fosse, with the result that an ischio-rectal abscess develops on both sides. Since the disposition of the lymphatics is symmetrical on both sides, when the collections of pus in the ischio-rectal fossn find an exit on the skin surface, the resulting primary external openings are usually symmetrically placed ( fig. 16 , C, D, p. 88). Should offshoots subsequently develop, the secondary external openings in connection with them are not necessarily symmetrical, as the tendency is for the greater number to develop on the right side. As the result of the invasion of the ischio-rectal fosse, and also as a consequence of septic lymphangitis, an internal opening usually develops in the middle line posteriorly between the internal and the external sphincters ( fig. 16 B) . This is a secondary internal opening and must not be mistaken for the primary internal opening which is situated much higher up and always above the level of the levator ani ( fig. 16 A. ) In addition to the bilateral extensions from the main track above the levatores and those situated in the ischio-rectal fossae, there may also exist submucous extensions from the internal openings, unilaterally or bilaterally disposed, so that the bilateral variety of the para-rectal type of ano-rectal fistula may combine several of the types in one complex fistula.
Differential diagnosis.-In the early stage, when still confined in the space above the pelvic diaphragm, the blind internal para-rectal fistula may be mistaken for a high-lying submucous abscess. Both produce a globular swelling encroaching upon the lumen of the bowel. Since the swelling produced by the para-rectal fistula is outside the wall of the bowel, the mucosa is freely movable over it; whereas it is smooth and immobile in the case of the submucous abscess. When the pararectal fistula has extended into the ischio-rectal fossa, the features of an ischio-rectal abscess are simulated, but the fact that the swelling in the ischio-rectal fossa extends upwards beyond the level of the levator points to its true nature.
When there is an external opening into which a probe passes deeply, the pararectal fistula may be mistaken for: (1) a submucous fistula; (2) a pelvi-rectal fistula; and (3) a pre-sacral fistula.
The position of the external opening serves as a useful guide. The external opening of a submucous fistula is usually situated within half an inch of the anal verge. That of a pelvi-rectal fistula is found to be at least an inch and a half from the anal verge and slightly posterior to the transverse anal line. That of the retrorectal (pre-sacral) is generally located at the level of the tip of the coccyx and about one inch distant from it, whereas the external opening of the para-rectal fistula is generally found at a greater distance than an inch and a half from the anal verge and slightly in front of the transverse anal line. Moreover, neither the pelvi-rectal nor the retro-rectal fistula possesses an internal opening.
Clinical course.-The development of an abscess in the para-rectal space produces the symptoms of pelvic cellulitis. Until symptoms definitely referable to the rectum develop, an abscess in the para-rectal space may easily be overlooked and, therefore, digital exploration of the rectum should never be omitted. Sooner or later the ischio-rectal fossa becomes invaded and then the implication of the rectum is apparent. Eventually, unless the ischio-rectal abscess is freely incised, there develops a primary external opening through which the pus is evacuated. and 15 show that by doing so not only would both the external and the internal sphincters be divided, but the point of fusion of the levator ani with the longitudinal coat of the rectum, together with the whole thickness of the bowel wall as far at the high-lying internal opening, would be divided as well, resulting in permanent and irremediable incontinence. The tissues on the outer aspect of the main track alone should be divided as far as but not beyond the point where the main track passes through the wall of the rectum ( fig. 18 , p. 88). The incision through the levator ani is made in the direction of its fibres and not transversely. The surface wound should be extensive, as shown in fig. 18 by the line B-C, so that the area of the surface wound will be greater than the combined area of the remainder of the wound. Since the details of technique vary in some particulars when operating upon para-rectal fistulse in the four stages represented by figs. 13, 14, 15, and 16, it will be as well if they are described separatelv.
(1) In the early stage of the blind internalpara-rectal fistula.-When the finger is introduced into the rectum, a globular swelling is felt above the level of the levator ani ( fig. 13, p. 87 ). With the finger acting as a guide within the rectum, the point of a long straight bistoury is introduced through the skin at the point A in (fig. 17, p. 88 ). The blade of the knife is passed onwards, outside the wall of the rectum, parallel to the finger, until the cavity of the abscess has been penetrated, as indicated by the escape of pus along the knife. When introducing the knife the greatest care must be exercised in order to avoid penetrating the wall of the rectum. So soon as the abscess cavity has been penetrated, the knife should be withdrawn in such a way that the tissues are divided away from the rectum, as indicated by the line A-B in fig. 17 . This incision is then extended by making another incision C-D at right angles to its inner extremity. The resulting wound is pyramidal in shape and, provided that the surface incisions have been made sufficiently long, the square area of the surface wound will be greater than the combined area of the remainder of the wound. The finger should then be introduced into the abscess cavity in order to ascertain whether a foreign body, such as a fish-bone, is present. I have found pins, needles, and fishbones in the cavities of this type of fistula on several occasions.
(2) When a blind internal para-rectal fistula has extended to the ischio-rectal fossa ( fig. 14, p. 88 ).-Owing to the fact that the abscess has extended into the ischio-rectal fossa, the pus is nearer the surface and the operation is much less difficult, because there is no danger of the rectum being penetrated during the introduction of the bistoury. The abscess cavity in the ischio-rectal fossa is laid open freely by incisions similar to those employed in the operation for the preceding stage. The aperture in the levator ani leading into the para-rectal space is sought for and enlarged in the direction of its muscular fibres. The cavity above the levator is then explored with the finger, in order to ascertain its dimensions and also to disclose the presence of a foreign body, should one exist. Should it be found that the abscess cavity extends upon the upper surface of the levator for a considerable distance, on either side of the aperture through the muscle, a short transverse cut through the fibres of the levator should be made on both sides of the radiating incision, but these must be as limited as possible commensurate with providing adequate drainage.
(3) When a blind internal para-rectal fistula has become complete ( fig. 15) . A probe-director is introduced into the primary extemal opening and gently passed along the track in the ischio-rectal fossa as far as it will travel without force. The point of the probe is then pushed through the skin if a secondary external opening does not exist. The tissues overlying the probe are then divided to expose the track in the ischio-rectal fossa. A careful search is then made for offshoots from the track and if any are found they should be laid open freely. When this has been done the aperture through the levator ani is sought for and dealt with as described above. When an internal opening is found to exist in the middle line posteriorly between the sphincters, the portion of the track extending beneath the external sphincter to the internal opening should not be laid open until the deep part of the main track has been obliterated by the healing process. If the portion of the track extending beneath the external sphincter is laid open at the time of the main operation, feces are apt to enter the deep part of the wound during an action of the bowels, and may greatly impede the process of repair. Nevertheless, the wound will not heal completely until this portion of the track has been laid open, so that in these cases an operation in two stages is necessary.
When the para-rectal fistula is bilateral.-The tracks in both ischio-rectal fossee are laid open completely, commencing on the side on which the primary external opening appeared. The track leading into the portion of the fistula situated above the levatores is found to be situated in the middle line posteriorly, between the coccygeus muscles. The muscles are divided for a short distance on either side, in order to drain the lateral extensions of the cavity above them ( fig. 16, E, F) . The surface wounds are extended by relieving cuts ( fig. 6 ) wherever required. The portion of the track passing beneath the external sphincter to the internal opening, which is situated between the sphincters in the middle line posteriorly, should not be laid open until the deep parts of the wound on both sides have been filled in.
In all operations undertaken for a para-rectal fistula the high-lying internal (primary) opening should not be interfered with. It will close completely as soon as the deep portion of the wound has been obliterated by the healing process. After-treatment.-However carefully and accuratelv an operation for a para-rectal fistula may have been carried out, unless the after-treatment is conducted with scrupulous care and attention to detail, the operation may fail to effect a cure. This is due to the difficulty in securing adequate drainage for the portion of the main track which lies above the level of the levator ani, without inflicting serious damage to the muscle. Should the incision made through the levator close before the cavity above it has been obliterated, a sinus will remain which will continue to discharge pus indefinitely and prevent complete closure of the surface wound. Especial care, therefore, should be devoted to the part of the track above the levator during the early stages of the after-treatment. The gauze packing introduced into the cavity of the wound after the operation had been completed, should be left in situ for at least four days and then removed. The advantage of leaving the packing in the wound for that length of time is that, after its removal, the sides of the cavity do not fall together as readilv as they otherwise would. After the original packing has been removed, the wound must on no account be repacked.
One of the chief reasons whv fistulous tracks fail to close after an operation is because they are repacked persistently. It stands to reason that, if a cavity is packed continuously, it is a physical impossibility for healing to take place. The packing prevents the growth of granulation tissue and delays the process of repair.
If there is a tendency for the surfaces of the wound to fall together, they should be kept apart by interposing a thin layer of wool between them, to prevent them from adhering together before the deep part of the wound has closed in.
Careful irrigation of the entire wound cavity, at least twice daily and also after each action of the bowels, is all that is necessary to ensure steady healing taking 78 1666
Section of Surgery; Sub-Section of Proctology 1667 place from the bottom of the wound. For this purpose there is nothing more efficacious than a strong solution (1 in 500) of perchloride of mercury. When, after the expiration of ten days, the surface of the wound is covered by healthy granulation tissue, the perchloride is dispensed with and a solution of iodine (2 dr. to a pint) is substituted for it. In cases of long standing, the growth of granulation tissue is usually slow. This is due to excessive induration of the tissues surrounding the track, and it becomes necessary to destroy the indurated tissue in order to expedite the growth of the granulations. For this purpose there is nothing better than nitrate of silver. When the track is straight it can be easily applied to the whole surface by means of the solid stick, but if the track is tortuous, or if there are offshoots extending from it, a saturated solution (960 gr. to the ounce) should be injected into the track by means of a suitable syringe. As the result of the application of nitrate of silver the indurated wall of the track sloughs and, when the slough exfoliates, at the expiration of six days, a healthy granulating surface is left which proceeds to obliterate the cavity with normal rapidity. The closing of the wound, resulting from the operation upon a para-rectal fistula, mav take from two to six months according to its depth and its duration. Should the surface wound close before the deep part has completely filled in, a secondary operation is necessary to reopen the surface wound to the required extent. THE SUBSPHINCTERIC TYPE OF ANO-RECTAL FISTULA. The subsphincteric fistula, as its name implies, is situated beneath the external sphincter muscle (fig. 19, p. 89 ). It is prevented from extending into the fatty tissue of the ischio-rectal fossa by the fascial expansion, by means of which the longitudinal muscular coat of the rectum is inserted into the skin at the outer border of the external sphincter muscle. It will be remembered that the longitudinal muscular fibres of the rectum, after blending with the levator ani, terminate in a fascial expansion which divides into two strata, an outer and an inner. The outer stratum passes on the deep aspect of the external sphincter to be inserted into the skin at the outer border of that muscle; this stratum forms a compartment for the external sphincter and intervenes between it and the ischio-rectal fat. The inner layer passes through the external sphincter, dividing it into a superficial and a deep portion, and is also inserted into the skin at the outer border of the muscle. The efferent lymphatics from the anal canal, on their way to join the subcutaneous lymphatic plexus at the outer border of the external sphincter muscle, pass beneath the muscle, between it and the stratum of the fascial expansion which separates it from the ischio-rectal fat. Some of the lymphatics also pass between the superficial and the deep portions of the external sphincter muscle. Venous trunks from the anal canal also follow a similar route in order to join the circumanal veins. As the result of septic phlebitis, or lymphangitis, an abscess may form either between the external sphincter and the fascia, or between the superficial and the deep portions of that muscle. Such abscesses find an exit at the outer border of the muscle, the primary external opening of the resulting fistula being situated at a point between an inch and an inch and a half distant from the anal verge ( fig. 19 ). The initial lesion is usually an ulcer in one of the sinuses of Morgagni, laceration at the base of the pedicle of a small fibrous polypus, or a fissure in the middle line, posteriorly, of the anal margin. Occasionally the septic focus is the result of puncture or laceration of the mucosa of the anal canal during the passage through the anus of a fish-bone or fragment of bone which has been swallowed.
The subsphincteric fistula presents three varieties, namely: (a) the blind internal subsphincteric fistula; (b) the complete subsphincteric fistula; and (c) the bilateral subsphincteric fistula.
(a) The blind internal subsphincteric fistula is the early stage of the complete variety and consists of an abscess cavity situated beneath the external sphincter muscle and communicating with the interior of the anal canal through an internal opening which is the entrance to one of the Morgagnian sinuses. In those instances in which the source of infection is situated at the lower part of the anal canal-for instance in a fissure-the initial abscess is often situated between the superficial and the deep portions of the external sphincter muscle. In either situation the abscess eventually points at the outer border of the external sphincter, forming an exquisitely painful swelling associated with a discharge of pus from the anal canal.
(b) The complete subsphinctericfistula is a later stage of the preceding variety, the pus having found an exit through the skin at the outer border of the external sphincter. The external opening is situated about 1U inches from the anal verge.
Extension of the fistula, as the result of septic lymphangitis, takes place in the subcutaneous tissue, the off-shoots terminating in secondary openings. When the primary external opening is situated anteriorly to the transverse anal line the offshoots extend forwards and towards the middle line, but when the primary external opening is situated posteriorly to the transverse anal line the offshoots extend backwards and outwards.
The position of the internal opening and the direction taken by the main track towards it vary according to the position occupied by the primary external opening in reference to the transverse anal line. When the primary external opening is situated anteriorly to the transverse anal line or on that line, the internal opening is situated directly opposite to it in the same radial line, between the sphincters, and the main track adopts a straight course. When, however, the primary external opening is situated posteriorly to the tranverse anal line, the internal opening will be found in the middle line of the anal canal posteriorly, at the level of the interval between the sphincters, the main track taking a curved course backwards and inwards (fig. 20, opening behind B, p. 89) . It is important to bear these points in mind when performing an operation for subsphincteric fistula.
(c) The bilateral subsphincteric fistula is due to subcutaneous offshoots, from the termination of the main track of a subsphincteric fistula, extending on both sides of the middle line in those instances in which the primary external opening is situated in front of the anus at or near to the middle line ( fig. 21, A, B , H, p. 89). The bilateral disposition of the subcutaneous offshoots from a median subsphincteric fistula has given rise to the term " anterior horse-shoe fistula." Several secondary external openings may be present, but the primary external opening is always situated at the outer margin of the external sphincter, and the direction taken by the main track is straight beneath the muscle. The internal opening will be found opposite the interval between the sphincters, in the same radial line as the external opening.
Differential diagnosis.-Subsphincteric fistule can be distinguished from purely subcutaneous fistul&e by the fact that their main tracks, by passing beneath the external sphincter, cannot be palpated in the subcutaneous tissue. A perineal urethral fistula, however, exhibiting subcutaneous extensions in close proximity to the anus may resemble a subsphincteric fistula, in connection with which subcutaneous extensions may exist in front of the anus. Both fistulte have their origin in a painful inflammatory swelling in front of the anus-near to the middle linewhich increases in size and ultimately discharges through one or more external openings. The direction taken by the main track from the primary external opening is of great importance for the purpose of distinguishing between them. The main track of the urethral fistula extends forwards towards the scrotum, whereas that of the subsphincteric fistula extends towards the anus and passes beneath the external sphincter. The urethral fistula is invariably associated with a stricture of the urethra, the presence of which is easily ascertained by passing a sound. The absence of induration in the ischio-rectal fossa, as determined by palpating the tissue of the fossa between the finger in the rectum and the thumb externally, serves to differentiate the subsphincteric from the ischio-rectal or the para-rectal types.
Operative technique.-In those cases in which the external opening is situated at the outer border of the external sphincter, either anteriorly to the transverse anal line or on that line, the main track is straight and takes a radial course to the internal opening which is situated between the sphincters. All that is necessary, therefore, is to introduce a probe-director into the primary external opening and pass it along the track until it protrudes through the internal opening and then to liberate the probe by dividing the tissues over it. The resulting incision is then extended for a short distance beyond the external opening, so as to provide for adequate drainage. The surface wound is also further increased in area by short relieving cuts made at right angles to the line of the main incision, on either side, through the skin and subcutaneous tissues. The portion of the wound, however, which extends through the external sphincter into the anal canal must be treated with particular care. The packing in this portion of the wound should be removed at the expiration of four days. Twice daily afterwards, and after each action of the bowels, the wound should be cleansed, but on no account should it be repacked. Repacking of the wound through the external sphincter ends in healing taking place with a depressed scar, which is one of the commonest causes of impairment of control over the contents of the rectum after operations for fistula. Should there be a tendency for the edges of the wound to adhere to one another, a thin layer of wool is all that is required to keep them apart. When treated in this way, healing takes place progressively from the deepest part of the wound and the resulting scar is not depressed. The duration of the healing process is generally from three to four weeks.
THE ISCHIO-RECTAL TYPE OF ANO-RECTAL FISTULA.
The fatty tissue of the ischio-rectal fossa, being of low resisting power anld exposed to pressure and contusions, is frequently the seat of an abscess which terminates in a fistula. The main track of the resulting ischio-rectal fistula is therefore confined to the ischio-rectal fossa. The abscess preceding the fistula is generally the result of septic lymphangitis extending from a septic focus situated in the posterior part of the anal canal, but occasionally it may be due to local infection by micro-organisms circulating in the blood-stream. The initial lesion is always situated in the anal canal posteriorly, between the sphincters. Whenever an ischio-rectal fistula is found to exist, there is invariably marked separation between the sphincters. Normally, the internal sphincter is so closely superimposed upon the external that it is difficult to determine exactly where one begins and the other ends, but when they are separated from one another a distinct sulcus, seldom exceeding one-third of an inch in extent, can be made out to exist between the muscles on introducing the finger into the anal canal. The separation is more pronounced in the middle line posteriorly than elsewhere. The separation between the muscles is produced by the levator ani contracting forcibly in an endeavour to overcome the limitation, imposed by the presence of the pecten band, to the normal expansion of the external sphincter during defiecation. Consequently the internal sphincter is pulled away from the underlying external sphincter, and a sulcus between the muscles is formed. The mucosa in the middle line posteriorly, where the separation is widest, is apt to become abraded during the passage of a constipated stool, and then a septic focus is established. The resulting abscess discharges on the skin surface by an external opening, situated generally about two inches distant from the anal verge and slightly behind the transverse anal line. The main track of the fistula thus formed curves backwards along the course of the infected lymphatics towards the middle line and terminates in the middle line of the anal canal, opposite the interval between the sphincters, by means of an internal opening which is located at the site of the initial lesion. For these reasons the main track of an ischio-rectal fistula always takes a curved course backwards from the primary external opening ( fig. 20,   D , E, p. 89) and the internal opening is always situated in the middle line posteriorly between the sphincters and nowhere else. Owing to the symmetrical arrangement of the lymphatics, when the infection extends to the opposite side, the extension follows an exactly similar course as that taken by the original main track, with the result that the so-called posterior horse-shoe fistula is formed ( fig. 25, p. 90 ).
There are four varieties of the ischio-rectal fistula, namely: (a) the blind external ischio-rectal; (b) the blind initernal ischio-rectal; (c) the complete ischio-rectal; and (d) the bilateral ischio-rectal (posterior horse-shoe).
(a) The blind external ischio-rectal fistula is probably the only fistula which is not due to infection from within the rectum. Sitting upon a cold seat or riding upon a wet saddle may so reduce the vitality of the ischio-rectal fat that it readily falls a victim to any micro-organisms that may be circulating in the blood and becomes the seat of an abscess, much in the same wav as a perinephric abscess develops as the result of blood infection from a septic focus elsewhere. The external opening of this variety of ischio-rectal fistula is usually situated about two inches distant from the anal verge, either in front of or behind the transverse anal line. The main track curves backwards towards the interval between the spbincters in the middle line, but there is no communication with the rectum (fig. 22 , p. 89).
(b) The blind internal ischio-rectal fistula is always the result of infection from within the rectum. The initial lesion is either an abrasion of the mucosa, a fissure, a tear at the base of the pedicle of a fibrous polypus, or an ulcer in one of the large sinuses of Morgagni situated on either side of the middle line of the anal canal. The internal opening, which is often large, is situated in the middle line posteriorly between the sphincters (fig. 23 , p. 89) and discharges pus freely. As there is no ternal opening, and as contraction of the external sphincter, occurring reflexly on account of the pain occasioned by the inflammatory process, prevents free escape of pus through the internal opening, this variety of ischio-rectal fistula is usually associated with the signs and symptoms of an acute ischio-rectal abscess.
(c) The complete ischio-rectal fistula is a later stage of the preceding variety. Extensions from the main track lead to the formation of multiple secondary external openings.
(d) The bilateral ischio-rectal fistula is the result of a septic lymphangitis extending to the opposite side from the original focus. This is more likely to occur when the internal opening of a blind internal or of a complete ischio-rectal fistula is exceptionally large, such as that produced by laceration of the pedicle of a fibrous polypus attached to a valve of Morgagni. Under such circumstances faecal matter readily enters the main track of the fistula and sets up active suppuration. In consequence of this, numerous offshoots are formed which terminate in secondary external openings. In those instances of bilateral ischio-rectal fistulae which have multiple secondary external openings on both sides, it is not uncommon to find that a deeply situated offshoot passes forwards beneath the inferior hamorrhoidal vessels as they cross the ischio-rectal fossa, and terminates in an external opening in front of the anus close to the middle line. Should a similar offshoot exist on the 820 1670 opposite side, the anus becomes surrounded by the fistulous track. A blind internal fistula may exist on one side and a complete fistula on the opposite side, or both of them may be complete and symmetrically disposed in regard to the course taken by the main tracks ( fig. 25, A, B, p. 90 ). Even when several secondary external openings exist on both sides, there is never more than one internal opening present, which is situated in the middle line posteriorly between the sphincters ( fig. 25, D) .
Differential diagnosis.-The characteristic features of a complete ischio-rectal fistula are: (1) the primary external opening is situated posteriorly to the transverse anal line and at a greater distance than an inch and a half from the anal verge; (2) the internal opening is always in the middle line posteriorly, at the level of the interval between the internal and external sphincters; and (3) the induration is confined to the ischio-rectal fossa and does not extend above the level of the levator ani.
The position of the primary external opening serves to distinguish the ischio-rectal fistula from the submucous, the subsphincteric, and the retro-rectal, because each differs in regard to its distance from the anal verge. The primary external openings, of the para-rectal and the pelvi-rectal fistulm, however, occupy a similar position to that of the ischio-rectal, so that the diagnosis rests upon the direction taken by the main track and the position of the internal opening. The main track of an ischio-rectal fistula pursues a course parallel to the skin surface, curving backwards towards the middle line, and terminates at an internal opening situated in the middle line between the sphincters. The main tracks of the para-rectal and the pelvi-rectal fistulw, are parallel to the longitudinal axis of the rectum and extend deeply into the pelvis for a distance of several inches.
Clinical course.-So long as the primary external opening of an ischio-rectal fistula remains patent and the internal opening is small, the formation of offshoots from the main track is not likely to take place. When, however, the internal opening is large, ftecal matter is apt to find its way into the main track and set up active inflammation, so that secondary abscesses are formed which discharge their contents through secondary openings upon the skin surface. Moreover, infection of the lymphatic channels of the opposite ischio-rectal fossa may ensue and lead to the development of an ischio-rectal fistula on that side. On account of the symmetrical disposition of the lymphatics, the resulting fistula is a replica of the original fistula and communicates with it by means of a track which passes beneath the ano-coccygeal ligament.
Operative technique.-A blind external ischio-rectal fistula may, in some instances, be cured by laying open the main track from the external opening as far as its blind extremity, together with any offshoots that may exist, and then increasing the surface area of the wound to a suitable extent by means of relieving cuts. If, however, the blind end of the track passes beneath the external sphincter muscle so that mucous membrane only intervenes between it and the anal canal, time will be saved by converting the blind external fistula into a complete fistula, by forcing the point of a probe-director through the mucosa between the sphincters and then liberating the director by dividing the tissues covering it.
When operating upon a blind internal ischio-rectal fistula, the exact position and extent of the main track should be ascertained by introducing the finger into the rectum and palpating the ischio-rectal fossa between it and the thumb placed upon the skin surface. An incision is then made into the indurated area (occasionally fluctuant if active suppuration is progressing) radiating outwards, as shown in fig. 17 , p. 88, to the required extent, and then the main track is laid open in accordance with the method advised for a complete ischio-rectal fistula. When the fistula has become complete, the primary external opening indicates the surface termination of the main track, so that, in order to ensure that the main track is laid open, the probe-director should be introduced into the primary opening and not into a secondary opening if one exists. Since the main track of a complete ischio-rectal fistula always takes a curved course backwards towards the internal opening ( fig. 20, D or E, p. 89) it is not possible to introduce the probe-director far enough along it in order to reach the internal opening, on account of the bend in its course. The probe-director should, therefore, be gently passed along the track as far as it will go, and when it is found that further progress is impeded, it should be forced through the skin at that point. The overlying tissues are divided and then the probe-director is re-introduced as far as it will go and again forced through the skin if it does not readily reach the internal opening. After dividing the overlying tissues, if a portion of the track still remains undisclosed, the above mancuvre is repeated until the point of the probe protrudes through the internal opening. When the main track has thus been completely exposed from end to end, the surface area of the wound shonld be increased by making relieving cuts at points where there is most tension on the edges of the main incision. A careful search is then made for offshoots from the main track. Superficial offshoots should be laid open freely from end to end, but when a deep offshoot is discovered, extending forwards beneath the inferior haemorrhoidal vessels, it should not be laid open as, by so doing, the nerve supply of two-thirds of the external sphincter would be cut off, and some measure of incontinence will result. Under such circumstances, the portions of the offshoot behind and in front of the vessels should be laid open, but the part beneath them must be kept intact. When operating upon a bilateral ischio-rectal fistula (posterior horseshoe) all the existing tracks on both sides, as well as the track passing beneath the ano-coccygeal ligament, should be laid open completely, but the part of the main track, which passes beneath the external sphincter to the internal opening, should not be laid open until the greater part of the wound has been filled in. Lastly, a careful search should always be made for a submucous extension above the internal opening ( fig. 26, p. 90) .
After-treatmentt.-The after-care of an ischio-rectal fistula is practically identical with that of a para-rectal fistula. The packing in the wound is removed on the fifth day and the wound cavity is thoroughly irrigated with a strong antiseptic solution. Surfaces of the wound, which tend to make contact with one another, should be kept apart by inserting a thin layer of cotton-wool between them. On no account should the cavity of the wound be repacked. At the expiration of ten days after the operation, the surface of the wound will usually be found to be covered by healthy granulations and there should not be any appreciable purulent discharge. Should pus collect in the wound, it should be regarded as evidence that active suppuration is taking place somewhere in the neighbourhood and, accordingly, a careful search should be made for offshoots from the main track of the fistula, which may have escaped detection when the operation was being performed or had developed subsequently. There are three situations where search should always be made under such circumstances, namely: (1) posteriorly, for a track extending to the opposite side beneath the ano-coccygeal ligament ; (2) anteriorly, for a track passing forwards and inwards beneath the inferior hsemorrhoidal vessels; and (3) for a track extending upwards beneath the mucosa from the site of the internal opening, which is always situated in the middle line posteriorly, between the sphincters. As soon as the presence of an actively suppurating track has been disclosed, immediate steps should be taken to deal with it so as to prevent further extension. Thus, when an offshoot is found to extend to the opposite side, it should be laid open completely from end to end, relieving cuts being made at suitable points along the edges of the resulting wound. In the event of a submucous extension being discovered, the method recommended for dealing with a submucous fistula should be adopted. When, however, a track is found extending beneath the inferior haemorrhoidal vessels, it should not be laid open completely to the skin surface, because the nerve supply of the anterior two-thirds of the external sphincter muscle would thereby be destroyed. A small crucial incision should, therefore, be made over the anterior extremity of the track, in order to provide a free exit for the pus, and then the portion of the track passing beneath the vessels should be thoroughly cauterized with nitrate of silver. Several such applications may be necessary, at intervals of three or four days, before the track beneath the vessels is obliterated. 
